Introduction* The classical Ramsey number r{m, ri), for positive integers m and n, is the least positive integer p such that for any graph G of order p, either G contains the complete graph K m of order m as a subgraph or the complement G of G contains K n as a subgraph. More generally, for k(^ 1) positive integers n ίf n 2 , , %, the Ramsey number r(n lf n 2 , •••, n k ) is defined as the least positive integer p such that for any factorization K v -G 1 \J G 2 \J U G k (i.e., the Gi are spanning, pair wise edge-disjoint, possibly empty subgraphs of K p such that the union of the edge sets of the G, equals the edge set of K P ), Gi contains K n . as a subgraph for at least one ί, 1 ^ i k . It is known (see [5] ) that all such Ramsey numbers exist; however, the actual values of r(n l9 n 2 , , n k ), k ^ 1, are known in only seven cases (see [2, 3] ) for which min {n lf n 2 ,
, n k } ^ 3. A clique in a graph G is a maximal complete subgraph of G. The cϊΐgwe number ω(G) is the maximum order among the cliques of G. The Ramsey number r{n u n 2 ,
, n k ) may be alternatively defined as the least positive integer p such that for any factorization K v = ftU^U UGfe, ωίGJ ^ w, for at least one i, l^ί<,k. The foregoing observation suggests the following definition. Let / be a graphical parameter, and let n u n 2 ,
, n kf k^l be positive integers. The f-Ramsey number f(n lf n 2 ,
, n k ) is the least positive integer p such that for any factorization
, the ω-Ramsey number is the Ramsey number. The object of this paper is to investigate /-Ramsey numbers for two graphical parameters /, namely chromatic number and vertexarboricity. , n k ) is the least positive integer p such that for any factorization
The existence of the numbers χ(n u n 2 , •••, n k ) is guaranteed by the fact that χ(n ίf n 2 ,
, n k ) ^ r(^x, n 2 , , w A ). We are now prepared to present a formula for χ(n lt n 2 , ---,n k ).
We begin with a lemma.
Proo/. For i = 1, 2, , k, let a χ(G t )-coloring be given for G t . We assign to a vertex v oΐ G the color (c lf c 2 , •••, c fe ), where c t is the color assigned to v in G t . This produces a coloring of G using at most IK«iZ(G<) colors; hence, χ(G) ^ Πt 
which produces a contradiction. Thus, in any factorization
, we have χ{G τ ) ^ ^f for at least one i, 1 <* i <^ k.
In order to show that
we exhibit a factorization ^f c = G , k -1, which we denote by G> Hence, i^f c = G x U G 2 U U G k , where χ(G % ) ^ n t -1 for each ί, 1 g ΐ ^ ί;, which produces the desired result.
Vertex-arboricity Ramsey numbers* The vertex-arboricity a{G) of a graph G is the minimum number of subsets into which the vertex set of G may be partitioned so that each subset induces an acyclic subgraph. As with the chromatic number, the vertex-arboricity may be considered a coloring number since a(G) is the least number of colors which may be assigned to the vertices of G so that no cycle of G has all of its vertices assigned the same color.
Our next result will establish a formula for the vertex-arboricity Ramsey number a(n u n 2 , , n k ) f defined as the least positive integer p such that for every factorization
, 2n k -1). In the proof of the following result, we shall make use of the (edge) arboricity α x (G) of a graph, which is the minimum number of subsets into which the edge set of G may be partitioned so that the subgraph induced by each subset is acyclic. It is known (see [1, 4] ) that aJJK,) -{n/2}. THEOREM 2. For positive integers n lf n 2 , '",n k , a(n lf n 2 , . , n k ) = 1 + 2k Π fa< -1) .
Proof. In order to show that
we let p = 1 + 2k Πi=i (n { -1) and assume there exists a factoriza-
, Λ, there is a partition {£/",,!, Ϊ7 <fϊ , , t7i fW< _J of the vertex set V(G t ) of G f such that the subgraph {U ii5 } of Gi induced by U ifj is acyclic, j = 1,2, , ^έ -1. At least one of the sets U 1Λ , U lt2 , , U 1%%1 -19 say U Umι , contains at least 1 + 2k Πi=2 (w>i -1) vertices. Thus, at least one of the sets U ttU U 2}2 , , ίf 2 ,tt 2 -i> say U 2>m2 y contains at least 1 + 2ft ΠLs (^i -1) vertices of U 1>mi . Proceeding inductively, we arrive at subsets i7 lfWl , U 2>m2 , •••, U kίm]e such that f|l=i U i)m . contains at least 1 + 2ft Πtί+i i^i -1) vertices, 1 ^ ί <£ ft -1. In particular, ΠLi U i>m ., contains a set U having 1 + 2k vertices. For each ί = 1, 2, « ,ft, <ί7> is an acyclic subgraph of the graph (U i>mi ).
This implies that α x (ίΓ 1+ sjfe) ^ ft, which is contradictory. Therefore, &((?*) ^ n t for at least one i, 1 ^ i ^ k.
The proof will be complete once we have verified that 
